
It was one of those everyday medi 
cal mysteries. 

A woman entered Massachusetts 
General Hospital in Boston burning 
with fever. She was 74, born in Sicily, 

,a and had become ill five weeks before 
L with shaking chills, vomiting and 
spa$ms of pain in the upper abdomen 

and back. . -; .. . 
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Doct&s went about diagnosing 
the ailment ixithe traditional way. 
Later an .experimental computer 
program named INTRRNIST, in ef- 
fect a mechanical doctor, was given 

,‘a chance., .: 
.After a battery of tests and X-rays, 

the human doctors located a mass 
in the right lobe of the woman’s 
Iiver. They diagnosed it as an aba 
cess. Only after an operation did 

-., 

the d&to& d&over thai it was an 
infected cyst in the liver, resulting 
from a rare parasitic worm appar- 
ently contracted during her child- 
hood in Sicily. 

INTMNEI, which~lafer was fed 
the patient’s symptoms, test findi@ 
and personal history, sorted through ; 
its wst memory. The computer’s 
first conclusion was the same as that 
of. the physicians: an infected liver: 
abscess. Then, after it asked a.series 
of follow-up questions, the computer 
diagnosed the cause: *Rchiu&occaY 
(a type of parasite) cyst of the liver. 

INTERNIST ‘did better than. the 
original doctors,” Dr. Jack Myers’of 
the University of Pittsburgh said 
proudly of his computer brainchild. 
.!‘They Tdiagnosed Ihe abscess but 
couldn’t fitme out -whv she had 4t’ 
until the operation was performed.” 

There are about 50,000 specialists 
in internal medicine around the ’ 
c&u$nt but there is only one iN- 

Assistei liy an en&nous bank of 
knowledge. of .internal medicine, 

See. DOCTOW’ A-10 

Dr. Jack Myers (white smock) of the University of Pittsburgh and computer 
expert H?rry Pople are the developers of INTER&BT, the mechanical doctor. 

continued From A4, 
&is computer program can diagnose 
.a. tremendous range of diseases, 
from .a. heart attack to Walden- 
strom’s macroglobulinemia, the tin; 
common ‘condition that recently 
killql director-choreographer 

, Gower: Champion. - 
Afterthe symptoms, lab tests and 

patient history are supplied, the 
, computer’ searches through its IID- 
- ‘alliled memory of more than SO0 _ 
L ail w , narrowing down the pas-. 
sibilities and-coming to a conclusion 

+I five to 20 minutes, depending on 
the difficulty of. ihe caq. ., 

~ : After nearly a decade of develop 
Lment, this brainchild of Myers and 
computer.exijert Harry E. Pople Is 

’ about to niake its ‘real world’ debut. 
‘in what is considered the first. 
h broadly based,., controlled. clinical 
.tes&yn;f, arttficial-intelligences in I. i. 

INTEti, My&-s said,’ hai -al- 
, ready been pitted against textbook 
:medical cases for years and gener- 
, ally rnns ‘neck and neck” with the 
‘human experts in diagnosing dk , 
eases. -.. 

Given the favorable record in 
checking INTERNIST on this after- 
the-fact, theoretical basis, its cre- 
ators are now ready to test the 
program .on an experimental group 
.of patients in Pittsburgh and else- 
,where around the country. 

With federal funding from the Na-’ 
tional Institutes of Health, field tests 
are set to begin within months, as 
soon as new computer hardware is 
installed to carry the load. 

The emergence of INTERNIST in 
the rapidly growing field of artifi; 
cial intelligence - computer pro 
grams modeled on human reasoning 
- is a. milestone that could make 
it possible for computers to change 

‘the way medicine is practiced. 
“Until now the artificial- 

intelligence community has been ra 
luctant to make any promises. But 
we are now at a transition point. 
We can see the promises being re- 
alized,” said Dr. William Baker Jr.. 
an official at NIH’s Biotechnology 
Resources Program who has helped 
shepherd the entry of computers in- 
to medicine. 

“The field ho1ds.a lot of potenfial 
to reduce inequities that exist in 
the hPalth enterprise,” Baker said. 
“I see opportunities to move into 
underserved areas like Appalachia 
or the central cities, as well as re- 
mote areas served by the military. 
All a physician assistant or nurse 
practitioner would need would be 
a computer terminal and a tele- 
phone.” 
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. PUFF/VM. Researchers at San 
Francisco’s Pacific Medical Center, 
in collaboration with Stanford, have 
.developed two systems, one for di- 
agnosing and treating pulmonary 
function, the other for monitoring 
the condition and progress of pa. 
tients in intensive care whose.8 
breathing is assisted by ventilator& 
‘* RX, a Stanford system for et6 
tracting data about the progress and 
treatment of chronic diseases from 
existing computer data banks at sev- 
eral centers in the United States. _._- --- ~~ 
Ini$ work is beginning with ar= 

“The whole field is exploding, 
said Dr. Joshua Lederberg, 
Rockefeller University president 
and former Stanford University ~ e. 
netics professor, who helped in % e 
development of SUMEX in, the mid. 

;, 1960s. 
Still, the movement ‘.of &d&il’ 

’ programs into practical use has been 
slow, largely because of the diffi- 
culties of translating the loosely or- 
ganized branches of.medicine into 

-. artificial-intelligence programs 
* Physicians are fond of saying that 

medicine is as much an art as a 
science, but computer wizards con- 

‘tend that it is Possible to capture 
and organize the knowledae of m&ii; ‘. 
cal sp&ialists. ” ,’ ‘. : 

Rather than using the numerical 
calculations that have characterized 
traditional computer programming, 
artificial-fntelli ence researchers 
have taken a d ifferent approach, 
called ‘symbolic corn utation.” This 
allows them to organ ie the abstract 
and largely informal for “heuris- 
tic”) decision-makin 
the re&l woild .of 5 

rules used in 
edicine @to 

workable computer programs. 
The head of Stanford’s .‘SUMEX 

. ‘program, Dr. Edward Feigenbaum, 
called this “knowledge engineering” 
instead of the “more inflammatory” 
term artificial intelligence. In addi- 
tion to practical uses, Feigenbaum 
said that thinking computers in 
medicine will serve a broader pur- 

s pose: demystifying medicine and 
forcing experts to come to grips with 
its unwritten methods. 

“SUMEX-AIM is eliciting; or a& 
ing and polishing a bo % y of 
knowledge that rarely sees the Light 
of day,” the Stanford scientist said. 
‘It is the ,knowledge that underlies 
the expertise of practice, the 
knowledae that is normaliv 

&ansmittea by a kind of osmos6 
recess 

-4 
from master to apprentice. 

: hat knowledge will now be codi- 
.fied, taught, used and critiqued.?’ 

For this ideal to work requires a 
unique marriage of ‘computer and 
medical experts. In the case of IN- 
TERNIST, observers agree that the 
success of the program thus far is 
a result of the involvement of Myers, 
an internist whose own broad exper- 

,.ience of over 40 years has brought 
a practical working knowledge to 
the nroaram. . 

.---. _ . . 

- Although-B@m’ INTER&T pr6 
tram is one of the broadest of the ‘1 
iiew intelligent computers in sci-c 
ence and medicine, it is not alone: ‘. 
It is 

f 
art of a network under the ! 

so-i% lid--smEX-AI 
Stanford University Medica 

Jifyyp& 
‘mental Computer for Artificial @tel. ;i 
ligence in Medicine). program. ::: c 

SUMEX-AIM is a shared computer .8 
resource, funded by NIH, that is d& 
voted to applying new artificial in. ;’ 
telligence techniques to biomedical : 
science, from biochemistry to psy. 
chology. Under the stewardship of .: 
Stanford University. known as the 

Z ‘qursery’of applied artificial intel- 
f. ligence,’ SUMEX’s alphabet-soup off- 
-spring include; ‘,‘! ’ . . 

;’ . DRNDRAL, a pioneering program, 
;. begun about 15 years ago, that dem- . 
.onstrated ‘that abstract theories of 

“-artificial intelligence could be a 
K ; rtmli successfully to practical pro 

- in this ‘case, molecular .- ” 
” structure problems in chemistry. A 

related program to aid chemists, 
called CONGEN, has been used for 
five years ?y both university and 
industrial scientists and exported to 
the United Kingdom. 
b. MOLGEN, a computer aid. devel- 

‘* 
oped by Stanford and University of 
New Mexico scientists to help gene& 
cists design DNA experiments. 

; 

l MYCIN, a Stanford program that 
specializes in the diagnosis and 

’ treatment of patients with specific . 
infectious diseases, such as meningi- 
tis. The basic MYCIN model has been 
extended to other projects, includ- 
ing a new management program to 
help determine the proper 
treatment program for patients at 
the Stanford cancer clinic, expected 
to be tested within a year.. 

MYClN researchers have also 
been able to branch out of medicine 
to solve problems in engineering. 
And another spinoff, GUIDON, offers 
a computer tutor for medical stu- 
dents. 
l HEADMED, a program under devel- 
opment at the University of Texas 
Medical Branch at Galveston to help 
address drug misuse in psychiatry. 
In the short term, the program seeks 
to recommend drug therapy for psy- 

. chiatric problems. Eventually, itsde- - 
signers hope, HEADMED will be able 

.. to diagnose disorders as well. 
l CASNET, a prototype Rutgers Uni- 
versity artificial intelligence pro 
gram for diagnosing and treating 
eye diseases - specifically glauco 
mas. Today, the same approach is 
being applied in an EXPERT pro 
gram for diagnosis and treatment 
of rheumatic diseases, from arthritis 

i to connective tissue disorders. 

Wjth-his white. crewcut and 
matter-of-fact manner, the 67.year- 
old Myers fits the stereotype Of the 
old-fashioned family doctor many 
people wish they had. But his appear-’ 
ante belies a forward-looking ap 

roach 
L 

uncommon among-many. Of 
is colleagues. 
Myers turned to comput&s after 

concluding that “no man alone, my. 
self included, knows all the medical 
information in our knowled e base.‘! 

. When he graduated from f tanford 
Medical School in 1937, he said,. it 
was “no problem for the human 
brain to encompass the field of inter- 
nal medicine. A smart professor 
could come on a ward of 20 patients 
and tell in two hours all he knew. 
But the knowledge explosion since 
then has been high.’ .: *’ Z 

Concluding that ‘it’s going to get 
worse, not better,’ Myers reached 
for a computer - not only for star- 
ing and retrieving medical 
knowledge, but manipulating it as 
well. Myers and Pople, a young com- 
puter expert, set out to fashion a 
machine that could think and sot 
like a’ doctor, taking in symptoms 
and coming up with the hkely e 1 
agnoses. 

Although they have already pro 
grammed knowledge of more than 
3,400 ‘manifestations” (symptoms, 
lab tests, etc.) and 300 diseases into 
INTERNIST, the designers plan to 
complete its repertoire over the next 

a few years. Most the testing of the 
computer’s ability to diagnose cases 
has been based informally on com- 

: parisons with the recommendations 
of experts cited in case histories In 

‘.’ the prestigious New England Jour- 
nal of Medicine, such as that of the 
Sicilian woman. 
‘In hundreds of cases thus far, we 
do just as well as the experts. But 

: we’re still at the stage of research 
and development,*.‘Myers said. He 
and his federal sponsors believe, 
however, that the program has 
reached a “critical mass” sufficient 
to allow testing on patients. 

They will begin on a ward at the 
University of Pittsburgh teaching 
hospital and attempt to analyze ev- 
ery case admitted; comparing the 
findings of the machine against 
those of the human doctor in charge. 
men we’ll provide the analyses to 
the physicians and house staff and 
they can do what they want with 
it.” Myers said. 

Operating on the old rule that 
“two heads are better than one,” he 
said he expects doctors will welcome 
assistance from their learned new 
colleague. . 

Tomorrow: The Ethics of Chbgi 


